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(54) DIRECTIVITY-CONTROLLED ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve receiving sensitivity and to attain high speed, high performance 
antenna directivity control which are required for fast data transmission. 

SOLUTION: A control signal transmission means 3 is placed at a mobile station 1 to transmit a control a 
signal of a low transmission rate. At a base station 4, an incoming direction estimation means 9 estimates the 
direction of the station 1 by means of an array antenna 5, consisting of array elements 6 of wide directional 
patterns. Then an antenna directivity control means 10 forms a sharp directional beam to the estimated 
direction of the station 1 by means of he antenna 5. Thus, the reception sensitivity is improved for both 



stations 1 and 4. 
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^mm^mt, wmMm(mizim^xi&<smmm<Dm 
mm mtm&? z®mmwMtti¥®£ u m&mx 

-TyJ-±£, §{SBft{ijitJi3TV-flt?7>6©g{if§ 
U &fii$£ttj&fi©#f»Jlj££S[£ fctt^-^^* 

3 iy*#|S]lt itIB£{f £ ofct>'j£«© 4>rajl0« 
|SJ bfil°H4t- A£ «fc t) £: ©iI«£fTo c i: £^ 

So 

*ifiliftaj{b**SCi:C«t5, ilirffi7 > l/-* : ?©}BlRl 

tt-» ^ - > c tttt uTisv ^nmmtm e. n s «t o & 




ttBIWll-215049 

S*#lRljfj£^ ®tf JtJS Lfc£»»©#|«o K*f bT mlf3 

t, (3 6 0/MO) JKToM^ 5^JST% ttBttf |«0 C 
KO (^MO) SC«tSJ:-5tM0|aEaU «fflC# 

mummiz a jfltHkxa^a t , buibm o mo 

•y-^TV—TyTi-frhlAl (^MO) ffi^31*RU J & 
©Ml m©Sfi M^4» 6^N1 ( ^ N 0 ) <1©S«« 

ffi-T5*lRl* i v»»»©H»*it*-r* M 1 «l©iij* 
fcCJit), mIIBTV-^©JilPlft/^->tit«JbT 

a v ^JgrRH*ftjf#A^ t, ji a £ 3 ^ji^tt tf- a * as 
iBf-^Tu-T^^^-T-ffMU isaiBM i fflfiDsojtyfirrRi 

- A © K - ^ * IrJ [rI tt S T > t 1 ^-Jg AttAW^A! t ^ 

So 

[»*«6] M0iiE©-tJ-77u-T>^^-s^n^n 

7jc^B{c*fbT^tL^n(5(SSifi^M0f@© 
¥®5:s »ifi*|qiR:»«#n&7 , >5 l ^-B*ffl©^ttfe 
tt»<t»{r|SI-¥@t*5VNT (3 6 0/MO) JS-ToS^:?, 
^JST\ »iB36Fia*»6*TMO^K:a*J:-5tE«b 

xmm,\ J tiT^~T> ; ri-km-r^z£^<mL£-r^m 

*S 5 13«4©JifRlttffiiJMT >rt81. 

7 > >^©rt»t, ft^-iQiSiaiE&^^ebfc^^&^iSr 
'j^v^k*«rakf 5W*S5 4»e>7©v»-rti*»cia 

[»«fll9] zk 5 P®t*tb-C«SSifi«;-¥a±tN 



(3) 



ft&Sfrl 1-215049 



C N (36 O/M 0 ) &r~3R&iM&H, SSit^lqlt 
K0 (gMO) aCftSJi-SCMOfilMU JSH£# 

-¥B±£N1 (gNO) ffl©7'V-*?ft3e'<T«J« 
H«3ftfc7>5 l :f-@J£JS©£ttS't'i&fc, (3 6 0/ 

m i ) m-r-omteznm-c, sss^fsicK i (^m i > 

SCft«J;5K:Ml (gMO) CEKU BllflC#a:f 
C, Hf|fBMm©IiJ*^[Rlfil^ffl1t^T^-T>^^-© 

*«« ^££{g© «f BUS88R* fcfcjv*--*>t > PHSft 
©iU**fiI}t*ffl<B^t:«lft'r4ffl»dR^fe¥®i:s fir 

ibm i mmmxfamfemm^z^nvtw&KiR^T: 
&®mip <b ommmnfa s c t c <t d s 
»©#ffi-r5^ria*jj:v»»«©«»ftjfs-rsM m 
©»j**ique«^ia! fcs mesa** vsifi© *mmm 
matztt-^-ws Hffl««©»^©(ttfflis«**fb* 

•e-S^fcfcit), BuiB7i'-^©fi(qitt^^->(;tt 

*#ffiaue¥J§M«fj£ Ltz&mm<nxftiztti,xmmm 

IqFtt tf- A© K- * & ffitf £> 7- >y ^SlSttftWW^ 
«fc;HII*.fciS*Wi3**U MBry^fifrttfciJfflJ^ 
s/cRS ufe&ft sffl txm MBlSte tf- A Jc «fc D 9 

»«fc©»«£fT-5 - 1 ittrnt-tzmfamimT >^ 

[gt&H 1 0 ] zMFBC*f UT&«Si6£-¥®±£ 

( 3 6 0/M 0 ) g-f o#SfcS£jg-C% ifiifi^[pF 
CKO (£M0) KC£SJ:-5fcMOffiE«U MIC 
#41- Sl^fe lig|»©^»® izM Lxm&a&m/ 

f««*©«*ic£»u mmmwzm 
e© *mmmt$. fett^-^ ^ ^ > praRaff 
«««©«*ciaft-r*«tHMa!i*«i:, jn^scieift 
tfeM o sot^7i/-7 y^i-ogmm ^zm m ix 

>y^-WD»A*«i:, BufBN0{i©«^6,m?SfJ* 
*lql©it«*l^idT«lLiC:fTdc:i:tj;»), *£»«© 



U> *W33'I/-* : ?©li[qItt^^->{Ctb«LTJ(iV^ 
|qltt3pj» » 6 ft 3 «fc o £8 v tfMftt hT- A § MB* y 

7i/-7>ftt«i, s?iBfy*^rpiJi^ie*s}t« 
bfc»»s©*fiit»fcii5iBSiRitttr-A©ii-** 

#u tfrfB7->7-^(qitt$w*ie^sg^bfc3ifs^s 
« t x m tjgfint tr- a c «t t) &mm t ©&e *n o z. 

imim 1 1 ] &®mt£}m£im<Dmj8.x&z z 
ttettmh-Tzmimifte, i o©^-rft*ttB«©}§ 

[0 0 0 1] 

PHS, JR^Iq^-^*, ^ffl«R«a#©^»SM 
[0 0 0 2] 

[§e*©ftw] se*. &mtmmfrwx\±, &m&miz 
^i:bT^ nf^io^a^rsc (tdma) n m®Btfm& 

mjjg, (F DMA) % «F*£#J#a#5t (CDMA) «e 
TSWSfeafTtoftTSfco 

[0 0 0 3] «r»i!l***S;tt, «&©^»^tS%^ 

•cmnrnfoms^ y vz&vx&zm-t z>o m-sm^-m 

aaR©««»^v>*;i/*ffifflrs. nttm&mjsis, 
a, &m)&mmxm^tm<Dm,\n^x*^9 yjv 

[0 0 0 4] iife, 7?ZfTj -77\s— tem^tzTlsy 1 - 

■r«ffi«cj:-3Ta6«iH©-y--trxiij7 , *^^-5«y 

[0 0 0 5] 

[»i«)WBftb«t'5i:-rsfll«] ±MWk<DmmJ5£Mi 

mzm^tzM'S, i o©am^©3i u Ttzw&nntm 
mmv-smts fiF»«y^m^a©»^tt»»sci!i d s 

T&ft*»fi*nv h©*SHKfcffflPB$*w WSflR^fJ^ 

tzo mmimm&i?mx& $ , &mmmm%sm (cgy ?) ^ 




[0006] immt±Mmm&wdkt^ t><Dx-& d n 
sii*7>5 i ^iattfw«i*siss"raigiaffi|pj»7 , >y- 

[0 0 0 7] 

[WHS*Bfe"r3&«>©¥8] d©HW*IBife*-S&iJ> 

«^sfflv>T5j**iei«jfe*«a»»ttHA» e> <z>tt&gy* 

#fafc^1-4£fcfcJ:&£»»©#ffi*if£U ^© 

©i»***R<U 'J>fcOj»t«aT«»©»»»K:*fl, 
[0 0 0 8] Sfe, Stm(D7U-T>7-i-^W3SL<DV 

[0 0 0 9] 

imMommmm] *ftmv>m#m i tcia*©«i« 

iKDm.m/&m*?ro i^tz\mm.<DT^-Ty^± 

QMmmst&rz&^-wy mmL<Dm^£$®ku 
mm&M*mm<D#MmmL£tzi±'<-xrty}'mmt. 




(4) ttHPPl 1-215049 

ffim&m&£vmm<D*fflffl%m&rz 

4:K«ttK mifBT^-^©Jg(qitt^^->(rj±^UT 
SS^}gfiH4*Jf»#» t>ti%£5 tettL^mfote tr- a £»! 

^ bfe#»«©#rsc*t bTmfBBJlroitt tr- a© e-* 

yr±&fa>mm^®&wt£. btzmmt&mtx-m b*i 

aE©»j»«^*smi-j-sfc«)Ka«e^tjt^Teaiis 

©«•**«■«<, *fe3SJ(M!J©7 , ^-7>5 1 ^©a-7 > 

t- « &mmtn&mifii7 *<?>&mm^*m^xm&& 

|q!«*#S*«^»S©*ia fc£»J3©R* Jf£T £ 3 £ 
B"C&<, Tl^— T>^^-©^^|(qItttr-A©t-^ 

jjfa*ftK&mm<D&&i-z%fatzfavzz}i&X'&2> 

[ooio] *^iaoit^g2kiai8ffl^w^ 

[ooii] *^bj©^*ji 3 izmm<D&wi±, &mm 
«^ri^a**-r* ^ fc^^frssf*^ i ib«© 
wtmzmmx-gzt^oftmziiTZo 

[0 0 12] **W©»*fi4K:|B«©«Wtts ^ibn 

■r-tt, eamaE— ^©a««^*astB-r*a«fi93sm 
Yy^i-^mmiytzTy-m^j:r)m^n, mmiz 

#h£-T5 loSfcJ±a»©^ft«i:©»«/gfS*ff-5 
1 O S ttttft© 71/-7>fti, S® Bt tC ttflJIBT" 

u - jr^*" 6 ©sfs«^*a®©^wua«aR* fett^- 

^^*> l«ffl«aR©«9K:«aiU ^fS^{c{±M«©! : t'ffl 

/saaRs&tt^-^y^vHjiiaaRciB-^fejgseistm© 
©m^w^^&aijfesiacjt^icjBa^fi^cDjgaasflf 

i-5*ia*j:w?ssffi-r«^»js©«»sjts-r4iy** 

t:J:l)s iuiBT-^-^CJIiPitt^^-XctbgtbTfft 

v>jiiRHt«#*sf# e> n z> ct a ««i tr- a ^ suib 




b tz&mm (DXfalZti LTSuI3JgfnH4 K- A© # 

[0013] #$gB,g©If 5 fcBKOS&iBtt, 7k¥® 
tltzT>7~}-®fem(D%.&$:*Mz. s (36 0/MO) 

x.T?Risi&aB£.^ ffirnxmizKo (^mo) miziz 
®&mm\zttisxmk<Dmm/&m&?f : 5Ti/-T>T 

e,Ml (gMO) *I£jI#?U -€©M 1 *!©§«« ^fr 

^*ni (^no) WDftmm*itm!M-zamm* 

mvim&mittzvL 1 &©iy*;friqtfij£^i8!i:> huib 
i vasfi ©* fcit^-^^ > Kiisaft 

fH?©f§|6ltt^* - ifctt bTje^itlRltt*l»tf» 

x-itm u buibm i mmwxfam *fai%6 bt^ 
»H©*fiic*ruT«fflaBiqitti;-A©t:-^*iqisifii 

«i:-r5}ilRlffiSlfflr7 > >5 1 ^*«-e»D, Jfctt8J'i>&^ 
(M1XN1I) ©Tlx-Ty^^-CSfS®^^ 
loSlfct, IiJ**fq]it^#©* s ^tti«©^[q]i:^l!i 

IbiSfcO^fWitttifctt^V^^FJR (MO xNOI) 

-r £><, 

[0014] #3gBJ§©« 6 fcE«CD»8tt N MOffl 
<D1f77l'-7l'Tj-*Ztl?tlM!&-f%, 7k¥-MlzM 



^M¥H-215049 

t (3 6 0/mo) m-r-omteznm.x\ »fiD5rfa*»e> 

ffl7>Ti-gimx'&*), #k7>Ti-n*i&< u m^m 
m®m*M o Mm<D^&^m^mmx' s z t o ^owm 

[0015] *m%<Dm #m i ^mm<Dmm^ sae^ 

fati>t>frXM0i%BX&Z7ls-7>Tj-<Dft$!>lZ, « 

wkhiessks istzzt ztrnt -r %n *s 6 ib«6© 

JEJ©rt«2HI fcEBf 5 c k i 9 >m<bx %Z>£^5 

dm**-*-*. 

[0 0 16] *#BW©lt«a8K:|B*©56Wtt, T^U- 

5 7 (D^-rtiMzmm<Dmm^m7yy : - 
±$m.x$>\), w\^nm^m^7]y-7y^i-iEm 

[0 0 17] *#eH®lfc^9£gaffi®ftf»tiU 7j<¥® 

•^T^fi£bfe-y-^Tl^-T>^^«:, »it*fSt|B«* 
tlfc7'>7 l ^-@*ffl©S1i^'t^^ (3 6 0/MO) 
fiEroR&SfcjSn?* SSifi^lpItKO (gM0)18fcfc 

<D&mmizttLxn$L<Dmm/ : %m%ft57i'-7> ; 7- 

i-t, 7jc¥®frMbTe(Sfifi^-¥B±{CN 1 (^N 
0) fla©^v-^S^T«fiKbfciiJ**iPi«l^fflit 

/£ffl©£*££*<C>S^ (3 6 0/M1) flWoS&aft 
arc* SSit^rqjScK 1 (^M 1) SC«:«J;aicMl 

m&J3ffi&7g.m7u-7>y'j-ii, mmM0M<z>y-77 
&mm ©+H^?sd»s fc{±-<-^^ > h-jiMis©«^^ 

i£«ffl*aR©«^fc:£iSrt-S i: i: t) milBM 1 |E©SiJ 

&?>famfemi)-77is-7>Ti-(D$:m{mz%m<D* 

^■t^-rsii&sfe^gi^i:, MfBM m©a*^ini 
Jt«ffl«9*-f n-tnasicffl v^TSf»»*> ®«8sy 

•tt^ftHcDisttfeies-r* m Hi©iy*^|pjji^ig 

m7u-m?<Dmfa&^*->iz&mvx^tmm\ 
n im h ti z <t a «ttav ^iRitt tr- a * HuiB-y- /7i/- 

T'^^-CJBfiRU mllBM 1 ffi©SiJ*^fpjJt^g*sfil 
^bfc^»B©^[S]^*tbTHfIIBJIfplf4tf-A©b , -<5' 



(6) #H¥1 1-215049 



>9-±<Dmfa&<D fsn £ At * 5 3 i: #T- * £ & 
t£S>®, S^llirca««C7*-*©i£«S»SfT 

[0018] *^B^©^*^ 1 0 £IB*©«i!BOu 
®C»LTaffStta-JFH±CN 0I©71/-^?S: 

$tlfc7>rti^O$tt§'t''i5>C, (3 6 0/M 
0) flWoft&SftflET?, tfiltoSffilCKO (gMO) IS 
fc*3J:$R:M0fiIMU fflffllC?Sqt-rS loSfeli 

ISHrtCNOffl0»*4aa-*-S7>y^D»*.fM8! 

t> BWaNOfflcDe^A»e,««ai3iu5rraeMi3£si^#j 

* J:Vi8©©*IBffi88ftS fc(±^-^^> FJSS3&©« 

^(DtiiMWm *»bs * * c t c j; 6 % mar u — 
ffi Att*l»¥«!#l93£ b fe iiffl i: S» k T- 111 DfirSitt tr 

[0019] Kmnnmiim 1 1 £ia«©$6ni§o\ 

l*>e> 1 0©V^m*»C|3«fflSl<Ottfti]»7>^^«6IS 
[0 0 2 0] ttTv *»E©iafi©JBtR£o^T* 19 1 

fr*>mi 2 sfflv^TiftB^-rs. 

(WW&JR DHl tt#*fflS©B!BC J;3?§A'f»&J® 
7->^^B©^D y ^itSBHft^-r. El 1 tC*i^T 1 



9tt»j*#iqijf£3Mk i ottT-v^^-jiiRittftOT 
[0 0 2 1] H2tt;*^©^»cj;5*«{t^ww» 

^©tS^ii^^&^-rm^siT-^So H2t*jv^ 

Ts 1 3aMl 3bttMm^£*JII«ftff«k 1 

4 {±a«fi^© ttmrnsamz & a . 

[0 0 2 2] W±©ASK:*J5fcSftfclf AttftW:r>?- 
[0 0 2 3] 1 ii, 4 C*f bT»W©&« 

ffl«dRsaft*S7tt N 7u-7>ft 

MUS I Cg^E SPR I TS^O#7l'-?S?t'OS 
AMiW»^©ft^«ff5llfe*K>x *©#0tfCfr?!J©BW 

h;u^jffl-r5^Sffli^'r^ft»4»e.©mjK©a 
[0024] mmm^itf&B^m&X'^ s fc^tc, h 2 

(a) ©«td{3, »««*fcifc^TIHII«©«^*fll^ 
£©&©«*»*#»> U g«!fSjK# 

«^HI©fflHft«^d-&S««"e3&< % 7i-i?>ys 
if©fi«BW)»»*»e> bs BI*#|Rtf££^& 9 ©Ji^ 
!liS4|pI±^1±SCt* s T-§5. d©i:§^J^«SMUS 
I CiS*fflV^T«**ffo3Mi6's H*fit©A^^^*iJ 
3£-ri^J:CJ:D*«©S!l*8»*Jt«7f*S©Tf, ^ 
y 7rt©»»H»**3*» 5 , «tt©H4£)Sr I^^MMB© 

[0 0 2 5] 7'>7 l ^JilStt»JW¥Sl 0 0:, T>^^- 

^ ^»^©^'|qlCTL'-T>7 1 ?5©miRltt©t:— ^ 
£|p|{:>-5 0 d©«^-e, ««aSMHft*®7H:, S«©^ 

^©«ffff^^^«iS^t^MI!l^b, 7U-7 

[0 0 2 6] w±©«tat*SQfi©^JBtrJ:n^ ^ft 




#M¥11-215049 



1tW.%.X%%1zttXt&<, TU-T>^i-<D^m^ 

is^Tt>%{mm*fa±.irz z t&x 1 S o 

[0 0 2 7] Sfc, 0 3£SVf£-5£, 1 Cft^t 

«JD#x.^lSl 1&BSBU It* 

ztizxt). 02 (b) {c^Tctat. mnmn<D&m 

[0 0 2 8] 04C^no«:, 3£*j»lfc: 

ff^5E*l§l 2^iSSU fi^fiK^IS 1 2 {C^OT 
•3, 1212 (a) C^tiot, Jl«l&$fl±C43V^Jmi 

[oo 2 0] ^sficD^S8t*v>Ttt, es^m 

'M£> (I*fb**{fcK©*3S';*7 l AS»£bTV^ 
y U £«»«***££© J: -3 fc, SifeStfWC- 

[0030] (mm<DBm 2)05 a#iQfi©jfc»c «t 

5C*^tltt»»H, 2btta««^ata^S, 4tt 

mstx»z&» 9 ttH*#i4ft£¥j& ioiiz>^^- 

[0 0 3 1] El 6 tt*|SaficD»JBIt J: 5S!l*#lSJtU£ffl 
l 5<z>Ata*ia«88mttcD«fcS:iaT»«. 
0 6 fcfcv^T l 6 tt9Bfll9MWKm£N I7li7^ ;u 

[0 0 3 2] tt±eDJ:5t:«teK*nfc}ilqrtt»J»7 , >5 1 

[0 0 3 3] 1 lis SifcS4 CttUT-JEfiSaS 

«*sm¥a2b**u atom 4 a, 

5TflW6»l*»6©««*3Mrr*. JSS&£&3MS<7 



1 5 <D&mt, stmm^mms&m 1 6 © «t ? * xt> & 

*fflv>5chT-> fc&&(DMmm^*timisX^zm& 
Lxm^mom^m^x, ^mm^t^m^m^x 

[0 0 3 4] £©J;3fcSiJ*#filjfS£*®9HU MUS 
I C8r*»E S P R I TJS«Fffl«-7 , l/-3R-?Tf ©3WiWJai 
«*©##tHT5Ufc#ik ^©«#fStfr?!J©@W^ N 

;i/*Wffl-r5^&fflv>T^i&^e>©^©S!i**"[qi 

©Jt^fcfif?. mttMUS I Ci££JlV>Tft5££fTo 

*«&£*I£T- & 5 ©T% ^ U 7rt ©gW«jtob*fc*» 
K>s «^©I'J*^|plA s ^a^©^[qI^^5. 
[0 0 3 5] T^T^JgfilttffJffll^ai Ott, T>^± 

^tt^©^[RltTl/-T>V L ^-5©Ji|qlt4©t— * 

«3ftU SS«©WCttFf»IHUSI«ft*&t±'<-^y^ KM 

^©»««^*a«j«ii!aRc«i«aRSKftu 71/-7 
^rau-jgisitee-ASr^u ^»^t©^ft> 

[0 0 3 6] W±©«t"5C^UIE©JKJBtJ;ntI, ilff 
«^*W*#j£?&*©« ^rX & 2. »-&T- * , SiJ**lRfflUE 
*S^«M9flf«K:lt^T»rtlt«©e^*fli^T. » 
»S©*|qIi:»»B©»ft««-C*S«W-Tfa:<s 71/ 
-7*>5 l ^-©«iV^iSlRlttK-A©K-^*|«0*f|»t:i^» 
«©#ffi-Ti>^[RltfpI«tSC:i:A s -r-i*?.feA6, ^SiS. 

[0 0 3 7] fe*J, *^SS©^{c*VA-t^ 
g£s PHS^if©^ft»T-SS^4S*^ T-§^PS?) 

»t)Sf»-rs»^«:^ *HJ6©^Kl*l7S^tt« 
i:aflfa®* s M©«^!ici:^^Tfe^V^o 

[0038] (mm<D^m 3)07 tt*nss©ffj^ic «t 
«jsiqFttftij»7 , >5 i ^-aEB©asjiws©^ , D ^^0^ 

jj**-. 07^*5V^T5{±7'U— 7'>5 i ^-s 6{i^V— |R 
^ 7ttffi«»0Hft^®, 9 ttBI*»lRlif«^ 10 
tt^>^^i[pjS$lM^ 1 8l±1t77l/-7>:r 
^ 1 9 tt'5Mt«*KR^a-?f » 4 0 
[0 0 3 9] 08 (a), (b) fcH9 (a) s (b) 
«7'U-T>7 1 ^-5©fi|fiK?£^t1R^:0-t-S5. 09C 

*v^Ts 2 oiifs^^oaiHi^-r-feSo 
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[0 0 4 0] (HI 0tt7 , U-3R?6fflJSratfe**->© 

— m^m-tmi^mx-tbi>o 01 ok^Ts z ihtv 

6 ©ffifqltt/ 1* - > T- £ o 

[0 0 4 1] W±©«fc? £«J$£tl£^ftMiP7>7- 

[0 0 4 2] Sm/BC&^T, *£»Shm?£©jMgM£ 
fi : 9Tl/-7'>7 ; ^-5i:bT> #J;ii;f07©J;-5fc\ 4 

So 08 (a) , (b) 2:09 (a) , (b) it, 4H 

[0 0 4 3] miti,Zi±, 08 (a) ©J;-5£, 

e.bT, ieis^ipi^4i§i!m3@5s-rs. m^bt^ 

08 (b) (Diot, ft£#l 8 0,ft#ift3 2#I©1f ^ 
TU-TVt^ 1 8£ UIC£fcia> SW::9 O^lTo 
"T^bT^ ^it^^{C2©pgtl2g-r5. 0!l3£:bT 
lis 09 (a) ffliai:, 4$EOtf^7'b-^>^^-l 
8 ZtQmXfafrbfrTm-W-ffiMz.IEJjBlZteZ J; o £ 
BEST 3 o 0!l4fcbTI;t. 09 (b) ©ioC, rRl** 5 

i 8 ojgg&s 2iao-9-7'7'^-T>^^ 18^ 

^ft |5]-¥ffi[*J £ ft 5 £ 5 £$8ifi#|pi£ 2 €S>P»IC ffiS"T 
[0 0 4 4] «3*itJ!«40iiaSfflVMtl^» ffltt 

»««i&^*fT"5«^«HiiHiBS2 0^ 4«ao-y-^Ti^ 
-t>^^-i 8Cj:oTo<e,nfcrtfflJSiHucE«r* 

T>Ti-*m^x&m\srz.®®imfr%<Dmmz, mm*. 

Cffl«»«»*ft6. S««^3t^*ISl 9 fit, jh&r 

3iaoit^7i/-7>fti 8©sM«^*s^-r 

SfcfcfcCftSMfc^Dia©***?) 2flf-ro^3iiRl- 
5. £©3 x 2M<DTU— SR?64>5>OSS»tSffl^ 

[0045] m&j}fam%.^&9<Dffimmfrt>, t> 

©k-^*iSW*o £©b& s^u^yfti 8 

&«^©S«sSfc&S£#&3cr £ft<4>ftv^«m 

[0 0 4 6] ft4b\ *|QS©JKJI8Tttx 07, 0 8, 0 
9©£-5fc N 7b-7>7 1 ^-5(i4iia©1f ^7I/-7> 



5^1 8T'«J$£tU §1t^71/-7>rt 1 8fct3(i 
07l/-^Tte^ftfc^4 i U ttf, RMtfc, # 

f-^zu-T^^ i 8 ft2k¥®c*rbTaffSiaa- 

¥jS±CN0<I©7 , l/— jR^&lt^TfllJSU MOiffi© 

t7-7i/-7>fti 8*. ffimxfafcmw$ntzr> 

y^HJfcfflO^ttfc+ifoCx (36 0/MO) JK-ToP 
teZftrnXs SSifcfrfnJ^KO (gMO) Sfc&SJidfc 

iHebT^u-T>^^5*«figb, amm*m&jm 

C^TMl (gMO) fflffl«««^*»6»^Nl 

n o ) ffloflrefcaHK u m i &(Dm$&3itm&¥miz 

[0 0 4 7] 09 (a) T*fcfc, 4||©1f77l/- 

T^tMSfc, JSifi*|qI*»e)#TBI— TBrttiE*^ 
fcftSiaCEll/fcM^l/ft* 1 , RWIC, M0IS© 

x^n-ztimzmmteMomoym*, t&m^^tsiM. 
(3 6o/mo) m?-?m*znmx\ »«D&ita*e># 

XM0mZ\Zt£Z£o1zS.mLX7\/-7> ; ri-&l&l$ l 
Ut.i<, *©M0ft»©|*l»t«^«HilHlB*E« 
bTtiiV^o 

[0048] w±©i-5ic*aa6©BJBcj:ntf % its 

Wi>fc^S5?» (Ml XN 1M) <D7\s—7-s ; rj-(D$: 

mm^ zm^zztx, slam* iajj6*#a^»s©^ 

U Sfegf»»fc©SSSiet:ttJtttflU#v^j|SdF» (M0 

xNoffl) (DTu-T>^-r^m^^iix\ m^mm 

t&X'ZZo 

[0 0 4 9] TU-m^Gt bt\ ^J^.«A*T 

01 0©Ji[qH4/^->2 l©<fc-5ft, -9"^ 
71/-7>rtl 8©IEiS#lSfc«^}t|qM4£4>o > -T 

ft t> t^Brtojifttt^fii^tf/j^ U7 v-mir^m 

OSufcCiO, *7"7U- 8©IE@^(6I* 

65a*rs««c^55o*^iRiife£¥S[©jfeeBifiE* 

[0 0 5 0] ft4b% *HSfi©ff^K:*jV^Ttt, fttttt 
IS, PHSft^©^|&«T*S5SS^«*t: N T-§-5PM»3 
'M^ i£A<h*Z>&g<D&?>i'Z. ; r&&ffi%.lsX^Z 

fcSflb«ibsifi©«figi:ftot:feAv^ 

[oo5i] (mmmm 4)011 tt*saK©B3Bt: 
<t 5ffii^tt»j»7' >T±mm.<D&im<D 7d <^ ^^0 

il 1C*^T, 5ti7'l/— 7'>t 1 ^-, 6(iT 

iSv 1 ottT-vy^-fliiqrttfWW^ i8ii-y-y7u- 
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2 3&m&%mM%.m7l'-T> ; r1-T'3bZo 

[0052] &±<D£oizmm$ntzmfaV!Efflffl7>T- 

[0053] smmiz^x, mmmi i©£o^ 
&mmtm&<Dm$:m*?toTu-7>T3-5t bt^ 

4|IW/7b-7>ftl8 5tU ^-tf^TU-T 
>^:M8tt, ^ft^ft3{I©7l^-ig^ 6*>6;flfi&£ 
*i> &ij»©«£©fy*;frft«*/B£gfi©&& 
ffoiy*;fr|pi?t£ffl7U-;r>7^2 3i:bTs 3ffl© 
IU**(pJ^ffi1t^TU-T>^^-2 2Sr^U #S0* 
^IqUt^ffl-y-^T-V— 2{±, -ftl^tl2<l© 

gff © 4« £ fct^-* ; * > H J^&ifc©«-«§ 1 £ 

J^&ifc©{i^ £&«/l&lfc©«^f.: ?£inr £ £ £: t> iz s 
3iffl©iy*75-[Dlffi^ffl-9-y7'l'-T>7 ; ±2 2©SfffI 

^fpi«i*ffl{s^c^ii-r5 0 -©3 x 2<i©7'b— 
9&&Mm&t&mm<D%fa<Dm%.*fi5tz&, 7u- 

7>r±5 fflfATC)7b -Jtff 6 ©SfMfS^^IiJ*^ 
ftlt:££ffl^3*§iiri:lfc«tb-C ftjefc&g&ffffB^ 

zmmzvzztftx-gZo $itz, d©<t-5^«j*^-r 

5;iti!), 71/-7>ft5©7V-^6±TO 

«>©¥IS!£'i>5i: b& < tttr» 
[0 0 5 4] IiJ*^lRlJi^S9ffl?|*^^6^ T> 

©t-^£|qHt-5c C©^ #t/7b-7>rtl8 

v-A-tfiBi&T'gztzib, &m\sT^2>®mm&.K<D& 
mmwuxDmmmiz&wz-'s-z- s e: < 'j>*^mmm 

t/T'&mX-gZtt&iZ, ^U^Vrtl 8©Ji 

rqitttt, ^tsy**tsi?t^|g9©ii^ig^^(qi^(pi(t 
£>tfrv^;t#>, iy#;&[^t^s9#m£^£fT^ 

[0055] *mm<D]tmT'i±, m 1 1 © 

TU-y>7 1 ±5{±4!|E©-y-yyi/-7>7 1 ^l 8 
T-«J5)c^tlv M771/-7>ftl 8i±3ffl©7U- 
f£^T'«;££*lfc«i§r£^bfc#, 

-7^7-1-1 8£, ISi6:£frtI£S;*ftfc7>7 i :f-|l;£ 
i©$aSW> (3 6 0/MO) g-fogfc^ft 
T% »ifi*|qlKK0 (|M0) afc**J:-5tE«U-C 
Tb-T>^^5S«^bT*.i<, SI^Mt 



l/-7>ft2 2fi^^ *SI*#l6l*S£fl!ti-77' 
U-T>^3f-2 2tt2fl©7l/-J*y^«J«3ftfc»£- 

rt2 2 ^WHfcStbTtiKSifift— s F®±tN 1 
(SNO) fflCDTV-SH^S^TllJEaU Ml (gM 

o) m<Dm&jjfimfemi)-77is-7><ri-2 2£, $& 

(3 6 0/M1) ft-roAttSftjfr?,, S&ifcfrlqlCK 1 

(^mi) mittix^mmLxs^m^MTu 

2 3 £flf$ bT 
[0 0 5 6] w±© J: -5 fc**MS©J&JB£ <fc*xfc£, tfclfc 
W^&V^SR^ (Ml XN 111) ©SJsfc&lfijffcJBT'U 

^^PS (MOxNOfi) ©T'U— 7>?rt«l^Ci: 

&siR-rsfci&©^iS!^/i^t.b3&<T-rt?o $e>ti, 
[0057] *3afi©jg«fc*^-rHu m^m 

IS N PHS&£©f£ft»^&5»llWI*Sx T*t5FSt3 

e»bf « jag©* 5 a s»e bT ^ ?> 
^btf*^ffl^e*^^©j;dt, ^nrnvmrnT' 

[0 05 8] (£ffiE©?&B 5)012 (±*HSfi©B^t 

&. 1 Ott^y^aWittMJp^ 18i±t77l/- 
T>^^ 2 3&7>Ti-W*)mttWn?3b2>o 

[0059] w±©«tdt«ia*nfc}siqitt«ij»7 , >5 i 

[0 0 6 0] SJI&»C:J3^T\ ^J^-iiEl 1 2©i^^ 

&mm£m%L(Dm&m*'rt57\s-7>?ri- 5 tLx, 

4ifi©-y-^7'^-7'>7 i ^-l 8 4tU ^tf^T-Ix-T- 
^^^-lSfi, *-;ft,-?tfi3fli©TU— m^eiP&fllfiR* 

^-^M> HMI^©ff^t^bs &«B#Cfcti£«© 

+ Kim tsRs ) \ > h ;i^©m-t £ 
»©®9t:*gtr5. 7y : 7-rm<om^^.2A\t, m 
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-m? 6 *> b ©sfgfi^ § « v ^ nis <t v ^ gy&£ [Si 

[00 6 1] H*;5fffi^*®9©«S«S*;t>»e>* T> 

© 1"^T © 7* U -ffi? 6 £ m V ' t fc <fc 5 <ft V ^g«0tt 

£«bT^5^ft»J^©*£ 

[0 0 6 2] fej3 N *3«fi©»fflrt?fck 01 2 (Did 
(Cx Tl/-T>^^-5{±4i|a©-y-7'7'^-T>7 1 ^-l 8 
Tf«J**tU *t^7U-7>ftl 8tt3ii©7l/- 
*?T?fllja*n3S:»^*^bfc4*x BMC* tt771/ 

-7>rtl8^ »it#l«0C:R«£ft&7 , >7 l *-Bjfc 
fl§ffl5Hft(f»«bl^ (3 6 0/MO) fltrog&ifcg 
T\ IMKriqiCKO (IMO) Sca:«J:-5t:E«LT 
71/-7>rt5^«fiKU T>^^5#x.^|S2 4 

taju#^Tm**nstu!)#^i^i«i*icDNofflcD<i^A» 

[0 0 6 3] Jil±cD<toH*HSS©ff^t«t^^ T> 

& 1 mrr-om K> mx. z z. tx\ 1 ^(Dwmxftm ^ 
is t^tt^R*^*- ft^aaa 

^©ate&SWiliC-riCfcjPTSSfci:*^ 
©j^SMCttitftW^*^ (M0XN01) ©71/ 

[0 0 6 4] *HJ(5©^t*!V>Tli, 91^* 

[0 0 6 5] 



»{StiSffl©&XhSH©ft±i&snIfgfc>5: 
[0 0 6 6] «WO7!/-7>rt^St01t 

jf^¥fi§©*^^^iRi±^-e-seftT*^<, *t^7 
u - 7 r t t [qjjt^ 1 7" >^ *}iif9tt*jffli 

iatc^sj-r s^a^ic^f bT t >^^-©ji[qH4 tf- a 

[HM©ffi*^ISiB^] 

[01] *mm-mmmmiz£&mfa&mw7>T 

aw*© £*MtfeRflra***-r*&Bi 
[0 3 ] *^Bj©-H3S©ff^ c «fc 5firsitt$WT >^ 

[0 4] *^©-^«6©^JSK:«tSJi|qH4aiJffllT>7 1 
[0 5 ] ##BBJ©-HfflS©i^fc: J; SJSiattfpJfllT' >^ 

[0 6 ] *»^<o-*«s<ojg*c J: aafetosriqtftfcfflw 
[0 7 ] *&w(D-mm<D]m c «t * &Rttimv 7 >^ 

[0 8] **ra©-SaiS©J&lBlcJ:«7 , l/-7>7 1 ^-o 
«fi)c«lrg;0 

[09] *5m<D—mM<DmmK:&zyu-7>Ti-<z> 
[010] *ftw<D-mM<Dftmiz£z>Tu-m*(Dm 

[011] *»9i©-SlQS©^JBCJ;«}&|qFttMflSi7 , > 
[012] ^B^©-HS(g©^{3«t5}ilfiH4f|iJffll7> 

?^e©^fe©©^D valgum 

1 ^IIWlj 

2 a, 2 b il««^t±l¥lg 

3 f&JWf^tB^ia 

4 ssyg 

5 71/-7>rt 
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6 yu-m* 

i o Tyr±mfamm^Wi 
1 1 m^wowx. ! m 

1 2 fi^-riE^S 

i3a, i3b wmm^nttMwmm 
1 5 m&tm&Mimy * w 



16 §««^JHlSSfc#tt 

17 7-f^*m*«taRWtt 

1 8 V-^TV—Ty^i- 

1 9 

2 0 fi^^UIllgS 

2 1 »flltt»t*-> 

2 2 mmxftMfemy-yyi'-T: 

2 3 S0*#fil«j£fl§7'l/-7 , >5 1 : 
2 4 



[01] 



[02] 





^ 3 

















^11 


r 














[1213] 
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f 1 -F2 



[04] 



.12 
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[0 5] 



[0 8] 



(a) 




,15 



1 0 




(b) 




RX 
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(14) 
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[012] 



,18 



e — ^ 
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-TX 



24 



